Introduction
There are persistent race/ethnic differences in mortality in the U.S. Non-Hispanic whites (henceforth "whites") average longer lives than non-Hispanic blacks (henceforth "blacks"), and Hispanics have life expectancies that fall between those of blacks and whites (Hayward & Heron, 1999) . Prior research emphasizes the importance of socioeconomic status (SES) for driving race/ethnic disparities in health (Bond Huie, Hayward, Crimmins, Miles, & Yang, 2000; Kahn & Fazio, 2005; Sudano & Baker, 2006 ), but has not systematically examined the role of perceived stress and health behaviors for shaping mortality disparities. Given that unhealthy behaviors account for about 40% of deaths each year (Mokdad, Marks, Stroup, & Gerberding, 2004) and perceived stress shapes the practice of health behaviors and is linked to mortality (Krueger & Chang, 2008; Nielsen, Kristensen, Schnohr, & Gronbaek, 2008) , we examine the role of perceived stress and unhealthy behaviors in shaping race/ethnic disparities in mortality among U.S. adults.
Race/ethnicity, stress, and health behaviors
Our first aim is to examine whether perceived stress and health behaviors mediate race/ethnic differences in overall mortality. Race/ethnic differences in the distribution of perceived stress and health behaviors may partially explain mortality disparities. However, if some unhealthy behaviors or high perceived stress are more prevalent among whites, then adjusting for those variables could increase the observed mortality differences between blacks and Hispanics, compared to whites.
Some studies show that, compared to whites, non-whites report greater exposure to stressful life events (e.g., death of a parent, incarceration), chronic stressors, discrimination, and perceived stress (Cohen & Williamson, 1988; Kessler, Mickelson, & Williams, 1999; Turner & Avison, 2003) . In contrast, Williams, Yu, Jackson, and Anderson (1997) find that blacks report fewer chronic stressors than whites, but higher levels of financial stress and stressful life events. But many studies of race/ethnic differences in stress do not generalize to the U.S. population because they use small, regional samples, or include restricted age ranges (e.g., Kessler et al., 1999; Turner & Avison, 2003; Williams et al., 1997) .
Cigarette smoking accounts for over 300,000 deaths each year in the U.S. (Rogers, Hummer, Krueger, & Pampel, 2005) . Throughout the 1970s and 1980s, blacks were less likely to smoke than whites, and when they did smoke, they typically smoked at lower levels and, among women, started at older ages (Geronimus, Neidert, & Bound, 1993; Sterling & Weinkam, 1989) . By 1998, blacks and whites had similar rates of cigarette smoking, although Hispanics remained less likely than whites or blacks to smoke throughout that period (U.S. Department of Health and Human Services, 2000) .
Physical inactivity is associated with increased risks of overall and cardiovascular disease mortality (Blair, Kohl, Gordon, & Paffenbarger, 1992) . In 1997, 38% of whites undertook no leisure time physical activity, compared to over 50% of blacks and Hispanics, and only 15% of whites, 10% of blacks, and 11% of Hispanics attained the recommended levels of exercise (U.S. Department of Health and Human Services, 2000) .
Alcohol consumption has a J-shaped relationship with mortality, with the lowest mortality among moderate drinkers, and increased mortality among those who abstain or drink heavily (Thun et al., 1997) . The increased mortality among those who abstain persists even after adjusting for those who stopped drinking for health reasons (Krueger & Chang, 2008; Rogers, Hummer, & Nam, 2000) . Moderate levels of alcohol consumption have been linked to reduced risks of stroke and coronary heart disease (Reynolds et al., 2003) , although high levels of drinking have been linked to elevated mortality from external causes, cardiovascular disease, cirrhosis, and some cancers (Thun et al., 1997) . Compared to whites, blacks and Hispanics are more likely to abstain, although blacks have the highest frequency of heavy drinking and Hispanics consume more alcohol than whites on days that they drink (Dawson, 1998) .
Sleep duration has a U-shaped relationship with mortality; those who sleep 7e8 h per 24 h period have lower risks of death than those who sleep longer or shorter hours (Ferrie et al., 2007) . Compared to whites, blacks and Hispanics are less likely to sleep 7e8 h, and are more likely to sleep longer or shorter hours (Krueger & Friedman, 2009 ).
Social vulnerability and Blaxter hypotheses: the role of race/ ethnicity
Our second aim is to examine whether the relationships among perceived stress, health behaviors, and prospective mortality differ across race/ethnic groups. Compared to whites, blacks and Hispanics experience more discrimination, limited socioeconomic opportunities, and residence in segregated communities that are marked by high levels of poverty and crime (Kessler et al., 1999; Massey, 2004) , more liquor stores and advertising for alcohol and tobacco, and less access to exercise facilities (Moore, Williams, & Qualls, 1996; Powell, Slater, Chaloupka, & Harper, 2006) . Based on these differences in social disadvantage, we test competing hypotheses about race/ethnic differences in the relationships among unhealthy behaviors, perceived stress, and mortality.
The social vulnerability hypothesis predicts that that socially disadvantaged groups will be most vulnerable to the harms associated with unhealthy lifestyles (Krueger & Chang, 2008; Williams, 1997) . Like those with low SES (Farmer & Ferraro, 2005; Pampel & Rogers, 2004) , blacks and Hispanics experience numerous disadvantages that may threaten health, increase vulnerability to disease, and exacerbate the harms of unhealthy behaviors and high stress. The social vulnerability hypothesis predicts that the increased mortality associated with high perceived stress levels, current and former smoking, and physical inactivity will be more positive, and the convex relationships between mortality and alcohol consumption or sleep hours will be stronger for blacks and Hispanics than for whites.
The social vulnerability hypothesis also predicts that the combination of high stress and unhealthy behaviors will be particularly harmful for blacks and Hispanics. High stress levels and unhealthy behaviors can create a pernicious cycle; stress encourages unhealthy but soothing behaviors (Ng & Jeffery, 2003) , while smoking, drinking, inadequate sleep, and physical inactivity can increase inflammation, anxiety, and other stress indicators (Friedman et al., 2005; Parrott, 1999; Salmon, 2001 ). This cycle may be especially harmful for blacks and Hispanics who might experience more numerous or severe stressors than whites (Kessler et al., 1999; Turner & Avison, 2003) , but have fewer means for mitigating their stress (Thoits, 1995) .
In contrast, the Blaxter (1990) hypothesis predicts that disadvantaged groups may have worse health than advantaged groups, but might be less vulnerable to the harms of unhealthy lifestyles. Although Blaxter (1990) focuses on socioeconomic disadvantage, her ideas may apply to race/ethnic disadvantage for four reasons. First, disadvantages including limited socioeconomic opportunities, segregation, discrimination, and few community resources for health promotion may have such a strong influence on mortality among blacks and Hispanics that unhealthy behaviors or high stress have little room to further diminish their survival. Second, to mitigate their disadvantage, some minority groups may be more likely than whites to access religious involvement, family support, or psychosocial resources that buffer them from the harms associated with unhealthy behaviors or stress (Williams, 1997) .
Third, if blacks and Hispanics experience more stress than whites, they may habituate to that stress and ultimately be less affected than whites who experience stress only intermittently (Williams, 1997) . Fourth, exposure to severe stressors (which may be most common among blacks and Hispanics) can encourage personal growth and positive psychosocial orientations, thereby buffering individuals from the harms of more routine stressors (Kessler, Galea, Jones, & Parker, 2006) . The Blaxter hypothesis predicts that the relationship between mortality and perceived stress, current and former smoking, and physical inactivity will be less positive, and the convex relationships between mortality and alcohol consumption or sleep hours will be weaker (or even concave) for blacks and Hispanics than for whites.
The Blaxter hypothesis further predicts that the combination of stress and unhealthy behaviors will be less harmful for blacks and Hispanics than whites. Unhealthy behaviors undertaken in response to stress might allow some individuals to effectively cope with that stress (Salmon, 2001; Warburton, 1992) . This might be especially true for race/ethnic minorities who face numerous insults to their health and have less to lose by participating in otherwise unhealthy behaviors, especially if they have few resources for directly addressing the sources of their stress (Thoits, 1995) . In contrast, whites may occupy social positions that allow them to address the roots of their stress and to reap the benefits of healthy lifestyles.
Support for the vulnerability or Blaxter hypotheses may vary across race/ethnic groups. However, prior research offers little guidance into which hypothesis might better describe the experiences of blacks or Hispanics. Finally, in contrast to both the vulnerability and Blaxter hypotheses, the null hypothesis suggests that the impact of perceived stress and unhealthy behaviors on the risk of death will not differ across race/ethnic groups.
Data and methods
We use the 1990 Health Promotion and Disease Prevention Supplement (HPDPS) to the National Health Interview Survey (NHIS). The HPDPS conducts in-person interviews with a nationally representative sample of non-institutionalized U.S. adults aged 18 and older (National Center for Health Statistics, 1993) , and is linked to prospective mortality in the National Death Index (NDI) through December of 2006 (National Center for Health Statistics, 2010). We rely on hot-deck imputations of the SES data from the 1990 Family Resources Supplement to the NHIS (National Center for Health Statistics, 1992). Eliminating 5.4% of the records that cannot be linked to the NDI due to missing information on the matching characteristics or because they are missing health behavior, stress, or demographic data, results in 38,891 respondents (30,175 whites, 5087 blacks, 2533 Hispanics, 1096 others), of whom 7944 died. Our project is considered exempt from review by the institutional review board at the University of Colorado Denver, because we rely on publicly available data that are stripped of personal identifiers.
Variables and Measurement
We use two items that range from 1 to 4 to assess perceived stress. The first asks, "During the past two weeks, would you say that you experienced a lot of stress, a moderate amount of stress, relatively little stress, or almost no stress at all?" The second question asked about the "past year" rather than the "past two weeks." We take the mean of the two items, standardize the resulting variable so we can interpret our results in terms of standard deviations, and add a constant to set the minimum value to 0. Higher values indicate more stress (maximum ¼ 3.2). We create the index because the two items are highly correlated (r ¼ 0.71) and have similar relationships with the other key variables.
Our perceived stress measure has several advantages for our study. First, our measure avoids the problem of asking a standard list of stressors that could exclude the salient stressors for members of some minority groups, such as exposure to violence and racial discrimination (Thoits, 1995; Williams, 1997) . The limited specificity of our perceived stress measure is balanced by its value for making comparisons across race/ethnic groups. Second, stress perceptions may be more important than counts of stressors for shaping health behaviors (Ng & Jeffery, 2003) . Third, perceived stress has established relationships with mortality and SES (Krueger & Chang, 2008; Nielsen et al., 2008) . Finally, perceived stress can be assessed with fewer items than more detailed stress indices, which facilitates its inclusion in large, nationally representative surveys.
Current smoking is coded as the number of packs smoked per day, calculated as the number of cigarettes divided by 20. Former smoking is coded as the number of packs smoked per day prior to quitting. Both variables equal 0 for never smokers (the referent). Physical inactivity is assessed with an index that sums the standardized values of three items (a ¼ 67): whether individuals exercise or play sports regularly (yes or no), how many years they have exercised regularly (range: 0e90), and whether they are more active, about as active, or less active than others their age (range: 1e3). We create an index because each item has similar relationships with the other key variables. We standardize the resulting index so that we can interpret our results in terms of standard deviations. Higher values indicate greater inactivity.
Alcohol consumption and sleep duration have non-monotonic relationships with mortality. We measure each variable continuously and test different functions for their relationships with mortality by raising each variable to all combinations of two of the following powers: 0.5, 1, 1.5, and 2 (see Greenland, 1995) . We select the best combination based on improvements in model fit. Alcohol consumption indicates how many drinks respondents consumed in the past two weeks, and is raised to the powers of 0.5 and 1.5. Sleep duration indicates the hours slept in a usual 24 h period, and is raised to the powers of 1 and 1.5.
Based on tabulations of each health behavior variable and race/ ethnicity, we top-and bottom-code the behavior variables to limit the influence of extreme values and to ensure that we have enough observations across their ranges, by race/ethnicity, to permit reasonable inferences. Current and former smoking originally ranged from 0 to 4.5 packs, but we top-code them at 2 packs; alcohol consumption ranged from 0 (including abstainers) to 168 drinks in a 2 week period, but we top-code it at 22 drinks; physical inactivity ranged from 0 to about 5.6, but very few individuals were among the most physically active (the low end of the index), so we bottom-code it at 2.5; and sleep hours ranged from 0 to 23 h, but we recode it to range from 4 or less hours, to 11 or more hours. Separate analyses that compare truncated and non-truncated health behavior variables found nearly identical coefficients, but the models with the truncated variables have markedly smaller BIC values and more efficient parameter estimates.
We code race/ethnicity as non-Hispanic whites (the referent), non-Hispanic blacks, Hispanics, and all others. When testing for interactions by race/ethnicity, we exclude "others" because they are a small and heterogeneous group. Educational attainment is continuous and ranges from 0 to 18 or more years. Monthly family income is adjusted for family size, divided by 100, and logged to account for the diminishing impact of income on mortality as income increases (Krueger, Rogers, Hummer, LeClere, & Bond Huie, 2003) . We also include a family income portfolio, a proxy for wealth that indicates the number of income sources, per family member, received from jobs, self-employment, interest, dividends, pensions, and other income . We also adjust for employment status, sex, marital status, foreign born status, and birth year.
Statistical methods
Cox proportional hazard models examine the risk of death. Because survival is a direct function of age, we use age as the time to event or censordrather than as a covariatedin our models (Korn, Graubard, & Midthune, 1997) . Although the effects of some variables varied with age (not shown), our substantive findings were similar throughout the age range examined. Thus, we rely on the proportional hazards assumption; our models provide the average effects of our covariates on the risk of death across age (Allison, 1984) . All analyses incorporate sample weights and estimate Taylor linearized standard errors to account for the complex sampling frame (StataCorp, 2009) .
We use the following strategy to test for interactions. First, we create each set of two-way interactions by multiplying the variables for race/ethnicity by each health behavior; race/ethnicity by perceived stress; and each health behavior by perceived stress. We create threeeway interactions by multiplying the variables for race/ ethnicity, perceived stress, and each health behavior. Second, we test each set of interactions in a separate model and retain only those groups of interactions for which there is "strong" evidence in favor of their inclusion as indicated by improvements in the BIC statistic by 6 or more points (Raftery, 1995) . In no case were all of the two-way interactions or any of the threeeway interactions significant. 1 We test for interactions with each health behavior separately. Models that include interactions with all of the health behaviors simultaneously provide substantively similar coefficients but with wider standard errors due to multicolinearity among the interaction terms. All of the interactive models adjust for the main effects of all of the health behaviors and the sociodemographic and SES variables. Table 1 presents the means of the covariates by vital status and by race/ethnicity. The means of dichotomous variables are proportions. Before adjusting for other covariates, those who survive the follow-up period average higher perceived stress levels, lower levels of current and former smoking (recall that never smokers are coded as 0 on these variables), and lower levels of physical inactivity than decedents. Because alcohol consumption and sleep hours have non-monotonic relationships with mortality, the descriptive results show both continuous and categorical versions. Survivors were more likely than decedents to consume 3 or more drinks in the last 2 weeks, and to sleep 7 or 8 h per night. Table 1 also shows that, compared to whites, blacks and Hispanics have lower levels of perceived stress, current and former smoking, and alcohol consumption; are less likely to report 7e8 h of sleep; and report higher levels of never smoking and physical inactivity. Table 2 presents Cox proportional hazard coefficients from models that examine whether perceived stress and health behaviors explain race/ethnic differences in mortality (our first aim 1 Given our sample size, mortality rate, and variation in our covariates, we have statistical power to detect threeeway interactions of small magnitude. Further, models that include all of the two-way and threeeway interactions, regardless of their statistical significance, identify virtually identical patterns as those captured by the simpler models we present, but failed to fit the data better according to the BIC statistic. Thus, we find neither statistical nor substantive support for including additional interaction terms in our models.
Results
relationship with mortality. Model 6 adjusts for physical activity and finds that the mortality advantage for Hispanics, relative to whites, is slightly but not significantly greater than the advantage in Model 2 (two-tailed p-value ¼ 0.75), due to the higher levels of physical inactivity among Hispanics (see Table 1 ). A one standard deviation increase in physical inactivity is associated with 1.22 (¼e 0.201 ) times the risk of death. Sleep duration (Model 7) does little to change race/ethnic differences in mortality, compared to Model 2. But the polynomial terms indicate that sleep duration has a convex relationship with mortality. Model 8 adjusts for all of the perceived stress and health behavior variables simultaneously and finds that blacks have 1.13 (¼e 0.126 ) times the risk of death of whites. The black disadvantage did not emerge when adjusting for the SES and demographic variables in Model 2ddue to the lower rates of smoking among blacksdand is not significantly different from the coefficient for black in Model 1 (two-tailed p-value ¼ 0.23). The coefficient for Hispanic in Model 8 is not significantly different from the coefficient in Model 1 (two-tailed p-value ¼ 0.26) or Model 2 (two-tailed p-value ¼ 0.15). Table 3 presents four models that examine whether race/ ethnicity moderates the impact of perceived stress and health behaviors on mortality (our second aim). Each panel focuses on the interactions among race/ethnicity, perceived stress, and one of the health behaviors. We exclude those interactions that fail to improve the model fit according to the BIC statistic. All models adjust for (but do not show) the socioeconomic and sociodemographic variables, as well as the main effects for the health behavior variables not included in the interaction.
Panel A presents the results for cigarette smoking. The main effects show no significant race/ethnic differences in mortality among never smokers when adjusting for the other variables. The non-significant coefficient for perceived stress suggests that stress is not associated with the risk of death among never smokers. Current and former smoking levels are positively associated with mortality among whites with no stress. The interactions between perceived stress and smoking indicate that the relationship between current and former smoking levels and mortality become more positive as stress increases. The interactions between race/ ethnicity and smoking show that, compared to whites, the relationship between former smoking levels and mortality is more positive among blacks, and the relationship between current smoking levels and mortality is less positive among Hispanics. Fig. 1 graphs the predicted logged risk of death (i.e., hazard coefficients) for current smokers, by race/ethnicity and at the minimum and maximum values of the perceived stress index, while holding all other covariates at their means. For all three race/ethnic groups, the risk of death increases with current smoking levels. Further, the risk of death associated with current smoking levels increases more rapidly as stress increases. Compared to whites, the risk of death for blacks who are current smokers is not significantly steeper (see Table 3 ), but the slope for current packs smoked among Hispanics is significantly shallower. Fig. 2 presents the expected logged risk of death for former smokers. Former smoking levels are positively associated with the risk of death for all race/ethnic groups, and the slopes for former smoking levels becomes steeper as perceived stress increases. Compared to whites, the slope for former smoking levels is significantly steeper for blacks. Table 3 , Panel B presents the results for alcohol consumption. The main effects of the alcohol consumption variables demonstrate a convex relationship between drinking and mortality for whites. Note: *p < 0.10; **p < 0.05; ***p < 0.01 (two-tailed tests). a Model 1 also adjusts for sex, foreign born status, and birth year. b Models 2e8 also adjust for sex, foreign born status, birth year, education, family income, the income portfolio, employment status, and marital status.
The interactions show that, compared to whites, the relationship between alcohol consumption and mortality is significantly different for blacks but not Hispanics. Fig. 3 shows that whites exhibit a J-shaped relationship between alcohol consumption and mortality; those who drank 6 drinks in the past 2 weeks have the lowest risk of death, with increased mortality among those who drink more or less. The curve for Hispanics appears shallower, but it is not significantly different from the curve for whites (see Table 3 ). Among blacks, the risk of death is lowest among those who did not drink in the past 2 weeks, and increases at a decreasing rate as drinking increases. Table 3 , Panel C presents the results for physical inactivity. The BIC statistic supports the inclusion of interactions between race and physical inactivity, although the interaction terms are not significant at the p < 0.05 level. Therefore, we interpret these results with caution.
2 Fig. 4 shows that mortality increases with inactivity, although more slowly for blacks than whites. The slope for Hispanics is not significantly different from the slope for whites (see Table 3 ). Table 3 , Panel D examines sleep hours. The main effects show a convex relationship between sleep hours and mortality for whites. The interactions show that, compared to whites, the relationship between sleep and mortality is significantly different among blacks, but not among Hispanics. Fig. 5 illustrates that both whites and Hispanics exhibit a U-shaped relationship between sleep hours and mortality, with the lowest risk of death among those who usually sleep 7 h, and increasing mortality among those who sleep more or fewer hours. However, the convex relationship between sleep hours and mortality is shallower for blacks than for whites or Hispanics.
Discussion
Prior research offers scant insight into the role of unhealthy behaviors and perceived stress in shaping race/ethnic disparities in mortality. Our first aim examines whether perceived stress and Note: *p < 0.10; **p < 0.05; ***p < 0.01 (two-tailed tests). a All models adjust for the socioeconomic and sociodemographic variables and for the main effects of all other health behavior variables (not shown). b This column shows the improvement in the BIC over a model that excludes the specified interaction terms.
2 Separate analyses ensure that the results from our interactive models are not driven by a few influential observations or outliers. First, we calculated dfbetas for each covariate and failed to find any observations that had an undue influence on our key estimates. Second, we calculated likelihood displacement statistics, which indicate the influence on twice the log likelihood of removing a particular observation. Depending on the interactions included in a particular model, we identified up to 491 observations that had a relatively large influence on the likelihood function. But our findings were unchanged when excluding those observations. unhealthy behaviors mediate race/ethnic differences in mortality. Compared to whites, adjusting for cigarette smoking increases the observed risk of death among blacks and closed the modest Hispanic advantage in mortality, because non-whites smoke at lower levels than whites. Similarly, adjusting for physical inactivity increased the observed mortality advantage of Hispanics relative to whites, because Hispanics are more physically inactive. Perceived stress, alcohol consumption, and sleep hours do not mediate race/ ethnic differences in survival.
To the extent that race/ethnicity works through SES to shape health behaviors and stress (Pampel, Krueger, & Denney, 2010; Williams et al., 1997) , our models that adjust for SES provide conservative estimates of their impact on race/ethnic differences in mortality. Separate analyses that exclude the SES variables arrive at similar conclusions. Consistent with prior research, we find that SES accounts for a substantial share of race/ethnic differences in mortality Hayward et al., 2000; Kahn & Fazio, 2005) , even resulting in a slight mortality advantage for White high stress Black low stress Black high stress Hispanic low stress Hispanic high stress Fig. 2 . Former smoking, stress, and mortality by race/ethnicity (from Table 3 , Panel A).
Hispanics relative to whites (Markides & Coreil, 1986 ). But we also find that black-white differences in mortality re-emerge after adjusting for smoking, and the Hispanic mortality advantage, relative to whites, grows modestly larger after adjusting for physical inactivity but closes after adjusting for smoking. Our second aim examines whether the relationships among perceived stress, health behaviors, and overall mortality differ across race/ethnic groups. Although our first aim focuses on average race/ethnic differences in mortality after adjusting for perceived stress and unhealthy behaviors, our second aim illuminates whether race/ethnic differences in mortality vary across levels of the health behaviors and perceived stress. Two hypotheses guide our research.
The social vulnerability hypothesis suggests that disadvantaged groups may be most vulnerable to the harms associated with unhealthy lifestyles (Farmer & Ferraro, 2005; Krueger & Chang, 2008; Pampel & Rogers, 2004) . Consistent with the social vulnerability perspective, the black-white gap in mortality is smallest Table 3 , Panel C).
among never smokers, but widens with former smoking levels. Current smoking also has a stronger relationship with mortality for blacks than for whites, but that relationship is not significant. Smoking may be especially harmful among blacks because they also have poorer diets, greater exposure to carcinogens in the workplace, and reduced ability to metabolize the carcinogens in cigarette smoke (Stellman et al., 2003; Sterling & Weinkam, 1989) , in addition to social disadvantages including segregation, discrimination, poverty, and limited health care access (Massey, 2004) . The greater harm of smoking among blacks is especially problematic because tobacco companies disproportionately target blacks (Moore et al., 1996) . Hispanics face disadvantages that are different (and, perhaps, less severe) than blacks, and we find no evidence that unhealthy behaviors are more harmful for Hispanics than for whites. We also find that perceived stress increases the mortality risk associated with current and former smoking levels. But the combination of high stress and smoking is not more harmful for blacks and Hispanics than for whites. The Blaxter hypothesis suggests that compared to whites, blacks and Hispanics draw on social, cultural, or psychosocial resources to buffer them from the combined harm of social disadvantage, unhealthy behaviors, and high stress (Kessler et al., 2006; Williams, 1997) . The disadvantages experienced by blacks and Hispanics may result in higher mortality than whites, but might also leave unhealthy behaviors and high stress less room to further harm their survival (Blaxter, 1990; Pampel et al., 2010) . Consistent with the Blaxter hypothesis, we find that the black-white gap in mortality is greatest among those who drink moderately, are physically active, or sleep 7 or 8 h. The gap narrows, however, among those who abstain or consume more alcohol, are physically inactive, or sleep longer or shorter hours.
In the general population, individuals who drink moderately have the lowest risks of death (Thun et al., 1997) , but that pattern holds only for whites and Hispanics. Among blacks, those who abstain from drinking have the lowest risk of death, while increasing alcohol consumption increases the risk of death, but at a slower rate than for whites. Similarly, sleep exhibits a U-shaped relationship with mortality in the general population (Ferrie et al., 2007) , but that relationship is weaker among blacks than among whites or Hispanics. Although we cannot definitively reject the null hypothesis that the impact of physical inactivity is weaker among blacks than whites, the interactions clearly do not support the social vulnerability perspective.
Consistent with the Blaxter hypothesis, separate analyses find weak evidence that the relationship between perceived stress and the risk of death is less positive among blacks than among whites (see also Williams et al., 1997) . The interactions between race/ ethnicity and perceived stress are jointly significant (p ¼ 0.02), but their magnitude is quite small and they improved the BIC by only 3.37. Thus, we exclude the interactions from our models. We cannot definitively reject the hypothesis that stress has the same impact on survival across race/ethnic groups, but these findings clearly do not support the social vulnerability perspective.
Our finding that the relationship between current smoking levels and mortality is weaker among Hispanics than among whites is also consistent with the Blaxter hypothesis. However, the relationship between the risk of death and alcohol consumption, physical inactivity, and sleep duration are not significantly different among Hispanics and whites. Williams (1997) notes that the processes that drive mortality may vary across race/ethnic groups. Hispanics may be better able than blacks to emulate whites in U.S. society through a process of acculturation that leads to greater social opportunities, but also health behavior patterns that resemble those of whites (Antecol & Bedard, 2006) .
Strengths and limitations
The strengths of our analyses include the use of nationally representative data with large numbers of blacks, Hispanics, and whites, and numerous deaths over a sixteen year follow-up period. The HPDPS data come from face-to-face interviews that are conducted in English and Spanish, which is essential when studying Hispanics. The HPDPS also includes more detailed health behavior, perceived stress, and SES data than some prior studies (Sudano & Baker, 2006). Separate analyses assure the robustness of our findings; models that included interactions with or stratified by age, birth cohort, or sex found substantively similar results to those we show herein. Several limitations of our analyses warrant mention. First, although our data ask about stress for the year prior to interview and health behaviors generally persist throughout the life course, individuals may recall their stress and health behaviors imperfectly. Panel data could limit recall bias and permit examination of race/ethnic differences in health behaviors over the life course, but the available panel data with detailed health behavior measures are not linked to prospective mortality and do not include broad age-ranges.
Second, our health behavior measures are imperfect. Nevertheless, separate analyses found virtually identical results when excluding former smokers who only smoked occasionally, or who quit in the past 2 months and who are likely to resume smoking. Further, the increased mortality among those who abstain from drinking persists after excluding those who abstain for health reasons. Although we do not have objective measures of physical inactivity or sleep duration, self-reported data have previously been linked to prospective mortality (Ferrie et al., 2007; Krueger & Chang, 2008; Pampel & Rogers, 2004) . Finally, the HPDPS data do not provide information on dietary practices or inventories of stressful life events.
Conclusion
We found that black-white differences in mortality are greatest when levels of sleep, physical activity, and alcohol consumption are at the levels associated with the lowest mortality in the general population. Our models suggest that policies that promote 7e8 h of sleep and increase physical activity would improve the health of all groups in the population while widening black-white disparities in mortality. Reducing smoking would improve survival in all groups, but would narrow the Hispanic advantage in mortality compared to whites. Efforts to improve survival should encourage healthier behaviors, but policies that aim to close disparities might be most effective if they target broad structural disadvantages. Policies that target the connection between structural disadvantages and early life and epigenetic mechanisms could close disparities throughout the life course and across generations (Kuzawa & Sweet, 2009; Montez & Hayward, 2011) .
In sum, our findings confirm Williams' (1997, p. 329 ) assertion that "merely controlling for SES is inadequate to understanding racial disparities in health." We find that race/ethnic disparities in mortality that were diminished after adjusting for SES re-emerge after adjusting for health behaviors. Prior research often finds that unhealthy behaviors are most harmful to the health of low SES individuals (Krueger & Chang, 2008; Pampel & Rogers, 2004) . But, with the exception of smoking, we find that unhealthy behaviors are less harmful for blacks than for whites. Thus, blacks may experience a constellation of disadvantages that shape their mortality in different ways than SES, perhaps because race is an ascribed status that marks a history of disadvantage that persists across generations.
